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® Intraocular lens Implants. 


® The present invention relates to an intraocular 
lens implant (10) formed entirely of a hydrogel. The 
implant (10) has a central optical portion (12) in the 
form of a lens, flanked by laterally extended flanges 


(14). The optical portion (12) Is of asymmetrical 
biconvex construction with its posterior surface (16) 
having a radius of curvature larger than that of its 
anterior surface (IB). 
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INTRAOCULAR LENS IMPLANTS 


The present Invention relates to intraocular 
lens. 

It is known to replace the natural crystalline 
lens following cataract extraction. Many people on 
whom cataract operations are performed receive an 
intraocular lens implant However, there is a need 
for a safer and more effective intraocular lens than 
those which have been available hitherto. The most 
common used material for intraocular lens has 
been polymethylmethacrylate (PMMA). PMMA has 
a number of characteristics making It suitable for 
use as an intraocular lens Implant. However, it has 
been shown to be particularly injurious to the cor- 
neal endothelium. The corneal endothelium is a 
thin layer at the back of the cornea. The main- 
tenance of corneal clarity is dependent on the 
endothelium which is essentially non-regenerative. 
There appears to be a bio-physical interaction be- 
tween the hydrophobic PMMA and the endothelium 
such that even momentary touch on insertion will 
cause significant endothelial cell disruption by ad- 
herence of the cells to the lens surface. 

Loss of endothelial cells at the time of surgery 
can lead to loss of corneal transparency several 
years later. There are other problems attendant 
with the use of PMMA as an Implant material. 

In US-A-4254509. there is disclosed an In- 
traocular lens construction which comprises an eye 
implant including a dumbell shaped optical lens 
having an anterior convex surface and a posterior 
planar surface, and which is supported on diamet- 
rically opposed coplanar feet through two support- 
ing members which form an arch. This lens con- 
struction can be formed partially or totally of soft 
materials such as soft hydrogels of hydrophilic 
materials such as 2-hydroxyethyl methacrylate. 

In Am. Intra-Ocular Implant Soc. J., 4, 200-205 
(1978), there is disclosed a soft lens implant having 
a thin front plate which is slightly concave an- 
terioriy to permit easy iris insertion, the back of the 
lens being lenticularized to decrease its weight. 

In US-A-4242762, there is disclosed an artificial 
intraocular lens for incapsulatton in the posterior 
chamber of an eye, which lens element includes a 
generally triangular base element with an optic 
element positioned therein, and a pin extending 
outwardly from one corner thereof. 

In EP-A-0064770. there is disclosed an im- 
plantation lens consisting of a central body and of 
support mountings made of silicone rubber, and 
having all the features of the preamble of claim 1. 

According to the present invention, there is 
provided a self-supporting intraocular lens suitable 
for implantation in the posterior chamber of the 
human eye to replace the natural crystalline lens. 


and comprising: 

an optical portion having an anterior surface and a 
posterior surface, said optical portion being suffi- 
ciently thick and rigid to provide stable optical 

5 correction: and 

flange means having an anterior surface and a 
posterior surface, said flange means being resilient 
and functioning to support and retain the lens in 
place in the eye following implantation without fix- 

10 ation to the iris of the eye; 

characterised in that said lens is formed entirely of 
hydrogel and maintains its shape when in hydrated 
form, said lens is a posterior chamber lens, said 
flange means projects anteriorly in the posterior 

75 chamber of the eye, and the optical portion Is of 
asymmetrical biconvex construction with the pos- 
terior surface having the larger radius of curvature. 

A hydrogel is an organic polymeric or 
copolymeric material comprising hydrophilic mon- 

20 omers. The hydrogel material swells upon being 
hydrated and becomes soft and flexible. One par- 
ticularly useful hydrogel is hydroxyethyl 
methacrylate (HEMA) and it has been found that 
this material causes little endothelial damage on 

25 contact. Also, since hydrogels are hydrophilic in 
nature endothelial damage is generally less than 
with PMMA. 

Other types of hydrogel which may be used in the 
present invention are copolymers of vinyl pyr- 

30 rolidone with HEMA or methyl methacrylate, 
copolymers of glyceryl methacrylate and methyl 
methacrylate and copolymers of HEMA and dia- 
cetone acrylamide. 

It has been found in particular that a HEMA 

35 hydrogel lens manufactured from HEMA having the 
capability of absorbing about 38% of its weight of 
water, makes a particulariy useful posterior cham- 
ber intraocular lens. 

Preferably, the intraocular lens implant is of integral 
40 construction and comprises a relatively thick optical 
portion having relatively thin resilient flange means 
extending away from it, said flange means being 
arranged to retain the implant in place in the eye. 

45 The present invention will now be described, 

by way of example, with reference to the accom- 
panying drawings, in which:- 

Figure 1 is a plan view of an intraocular lens 
implant in accordance with one embodiment of the 
50 present invention; 

Figure 2 is a side elevation of the intraocular 
lens implant of Figure 1; 

Figure 3 is a plan view of an intraocular lens 
implant in accordance with another embodiment of 
the present invention; 
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Figure 4a is a cross-sectional view of an eye 
with an implant according to Figures 1 and 2 in 
place with a ciliary sulcus placement; 

Rgure 4b is a cross-sectional view of an eye 
with an implant according to Figures 1 and 2 in 
place with a capsule bag placement: 

Rgures 5 to 8 are views similar to that of 
Rgure 4a showing alternative intraocular lens con- 
figurations In accordance with the present inven- 
tion; 

Rgure 9 is a plan view of the lens shown In 
Figure 8 and 

Figure 10 is a side elevation of a package 
containing an intraocular lens implant in accor- 
dance with the present invention. 

In Rgures 1 and 2. there is shown an in- 
traocular lens implant 10 comprising a central op- 
tical portion 12 which is in the form of a lens. The 
central optical portion 12 is flanked by laterally 
extending flanges 14. The implant has a posterior 
face 16 and an anterior face 18. The lens implant 
of Figures 1 and 2 is arranged to be Inserted in the 
posterior chamber of an eye. 

As can be seen in Rgure 2, the optical portion 
12 is of asymmetrical biconvex construction which 
gives good optical resolution. The posterior face 16 
is at a standard curvature such as a curve having a 
radius of about 17mm. The posterior face 16 is. In 
this case, a non-variable optical surface whilst the 
anterior face 18 is an optical surface of varying 
power. In other lens constructions, the anterior face 
18 may be a non-variable optical surface whilst the 
posterior face 16 may be an optical surface of 
varying power. Thus, in the embodiment Illustrated 
in Figure 2, the optical properties of the optical 
portion 12 can be varied by varying the curvature 
of the anterior face of the optical portion 12. The 
ratio of curvature is preferably approximately 3:1 
which computer analysis shows to provide opti- 
mum ocular resolution for an Intraocular lens. The 
power of each eye Is different and therefore the 
thickness of the optical portion 12 and the cur- 
vature of the anterior face 18 thereof will vary from 
case to case. The technique for forming the correct 
shape of the anterior face and thickness of the 
optical portion 12 are known. 

The lens Implant shown In Figure 3 is similar to 
that shown in Figures 1 and 2, except that the 
flanges 14 have been replaced by a single circular 
flange 15 which completely surrounds the optical 
portion 12. The flange 15 is of similar cross-sec- 
tional shape and thickness to the flanges 14. The 
curvature of the posterior face 16 is preferably 
such that the resultant lens will be of asymmetrical 
biconvex construction with the posterior face hav- 
ing the larger curvature as shown in Figure 2. 
Further, the optical portion 12 and flanges 14 are 


formed in an integral unit, that Is the entire implant 
10 is formed in one piece. The flanges 14 may be 
of a wide variety of thickness but are preferably 
between 0.02 and 0.2mm thick. More preferably. 
5 the flanges 14 are between 0.10 and 0.18mm thick 
such as about 0.14mm thick. The optical portion 12 
is thicker than the flanges 14 but. as described 
above, its actual thickness will vary with optical 
requirements of the lens implant 10. A typical thick- 
10 ness for the optical portion 12 is about 0.9mm. 

The implant 10 Is formed of a hydrogel ma- 
terial such as HEMA and the flanges 14 are there- 
fore resilient However, the optical portion 12 is 
thick enough to be sufficiently rigid to provide 
75 stable optical correction. 

As can be seen in Figure 2, the flanges 14 
have a similar curvature to the posterior face 16. 
Thus the flanges 14 project forwardly and. as will 
be described, dispose the implant 10 away from 
20 the iris in use. 

Further, the flanges 14 may be transversely 
tapered as can be seen in Figure 1. This enables 
the flanges 14 to be inserted even into a small 
pupil. The flanges 14 may. for example, taper from 
25 6mm at the optical zone 12 to 2mm at their outer 
extremities. 

The lens implant 10 can be manufactured by 
any suitable technique such as by forming a blank 
on a lathe, polishing the lens implant, checking the 

30 thicknesses of the various parts of the lens implant, 
checking in the dry state for any flaws, cleaning to 
remove residual wax or polish and then bathing the 
implant in saline solution. The hydrated implant can 
then be washed in a Soxhlet system and again 

35 examined for defects in the hydrated state. Other 
suitable manufacturing techniques include mould- 
ing or pressing to form a lens implant in accor- 
dance with the present invention. The power of the 
lens is measured in the hydrated state. The lens 

40 dimensions are thus measured in the hydrated 
state. Finally, the lens implant Is placed in a sealed 
vial in a physiologically acceptable electrolyte solu- 
tion and autoclaved to sterilise it. The electrolyte 
solution must be a balanced or isotonic salt solu- 

45 tion which will hydrate the tens implant 10 and be 
compatible with the human eye. 

The vial is preferably a glass vial. 
In Figure 4a there is shown an eye comprising 
a cornea 22 which has an endothelium layer on Its 

50 inner face. Behind the cornea there is an anterior 
chamber 24 which is filled with aqueous fluid. At 
the rear of the chamber 24 there is located the iris 
26 which is in two parts separated by a gap which 
constitutes the pupil of the eye. At its outer edge 

65 the iris 26 is connected to ciliary sulcus 28. The 
region, behind the iris 26 forms a posterior cham- 
ber 30 which also contains aqueous fluid. To the 
front of the ciliary sulcus 28 is the white 32 of the 
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eye. To the rear of the posterior chamber is the 
posterior capsule 33 of the eye. 

As can be seen in Figure 4a the lens Implant 
10 of Figures 1 and 2 is mounted in the eye in the 
posterior chamber 30. The lens implant 10 is re- 
tained in place by engagement of the flanges 14 in 
the ciliary sulcus 28. There are two preferred meth- 
ods of fixation for a posterior chamber lens in 
accordance with the present invention. The first 
method is illustrated in Figure 4a in which the lens 
is fixed in place by engagement with the ciliary 
sulcus 28 and in this case the lens width may be 
from about 12 to 14mm such as about 12.5mm. 

The second method of fixation is illustrated in 
Figure 4b and is by means of the capsular bag of 
the eye. In this case the capsular bag, fixes the 
lens in place. The lens intended for capsular bag 
placement would typically have a diameter in the 
range from about 10 to 12mm such as about 
11mm. In other respects the lens of Figure 4b Is 
similar to that of Figure 4a. 

The Intraocular lens implant of the present in- 
vention can take many forms. 

Figures 5 to 9 Illustrate various modifications of 
the lens implant shown in Figure 4 and like refer- 
ence numerals denote like parts. The lens implants 
of Figures 5.6, 7 and 8 are intended for posterior 
chamber placement by engagement with the ciliary 
sulcus but equivalent lens can be made which are 
intended for capsule bag placement as shown in 
Figure 4b. 

An alternative form of intraocular lens Implant 
40 according to the present invention intended for 
implantation in the posterior chamber of the eye is 
shown in Figure 5. In this case, the posterior face 
16 is not of uniform curvature throughout but has 
increased curvature in the optical portion 12. The 
lens 40 is still of asymmetrical biconvex construc- 
tion. 

An alternative form of intraocular lens implant 
50 according to the present invention intended for 
implantation in the posterior chamber of the eye is 
shown in Figure 6. 

In this case, the posterior face 16 has reverse 
curvature in the optical portion 12 and the lens 50 
is of convex-concave construction. 

An alternative form of intraocular lens Implant 
60 according to the present invention intended for 
implantation in the posterior chamber of the eye is 
shown in Rgure 7. In this case, the optical portion 
of the posterior face 16 is located forwardly of the 
remainder of the posterior face 16 by means of a 
peripheral lip 62. The lens 60 is of asymmetrical 
biconvex construction. 

An alternative form of intraocular lens Implant 
90 according to the present invention intended for 
implantation in the posterior chamber of the eye Is 
shown in Figures 8 and 9. The lens of Figures 8 


and 9 comprise a pair of lugs 92 which extend 
upwardly and then outwardly from the anterior face 
18. As shown In Figure 8, the lugs 92 are each 
intended to engage with iris 26 of an eye. Thus the 

5 lugs 92 hold the lens implant 90 in place by 
engagement with the iris 26 but not necessarily by 
engagement with the ciliary sulcus 28. In other 
respects the lens implant 90 is similar to the lens 
implant shown in Figure 4. 

10 Preferably, a manufactured lens is washed a 

number of times in double distilled water to remove 
impurities from it and then autoclaved as described 
above. The autoclaving may be conducted for 15 to 
30 minutes at a pressure in the range from about 

76 120 to 130mm mercury in a sealed vial containing 
a physiologically acceptable electrolyte solution. 
Then the sterilised vial is placed inside an inter- 
nally sterile overpouch which is sealed and the 
autoclaving process Is then repeated to ensure 

20 complete sterility of the completed product. A typi- 
cal package comprising a sealed vial 100 contain- 
ing a lens implant 102 and a quantity of physiologi- 
cally acceptable saline solution 104 all contained 
within a flexible overpouch 106 is shown in Figure 

25 10. 

The diameter of the optical portion 12 of a lens 
implant in accordance with the present invention is 
preferably from 3 to 10mm, more preferably from 4 
to 7mm. The overall length of the lens implant may 

30 be from 8 to 15mm. 

The non-variable optical surface of the optical por- 
tion 12 preferably ranges from piano to 10mm in 
radius of curvature, preferably from 15 to 30mm 
radius of curvature. As stated above the radius of 

35 curvature of the optical surface of varying power is 
varied to adjust the optical power of the lens im- 
plant. 

The lens implant of the present invention is 

40 particularly envisaged for use where a cataract has 
been removed. However, the lens Implant of the 
present invention may be used to correct refractive 
errors and myopia without prior cataract extraction. 
Thus, the lens implants of the present, inven- 

45 tlon usually range from plano-convex to biconvex 
but as shown in Figure 6, the posterior and anterior 
face of the optical portion 12 may have curves 
facing in the same direction which results in a 
concave-convex lens. 

50 The lens implant of the present invention may 

include location members such as indentations, 
recesses or holes to assist In positioning the iens 
in the middle of the eye. The lens implant can be 
inserted at the time of cataract extraction or as a 

65 secondary implant. The lens can be inserted by the 
standard procedure. The design of the lens also 
allows the flanges 14 to be Inserted in a folded 
condition and then be allowed to open out through 
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their own inherent resilience to engage with the 
ciliary sulcus 28. The flanges 14 avoid the use of 
prolene hooks or the like which have been used in 
the past. 

Whilst it is preferred to Insert the lens in hy- s 
drated condition from a vial as shown in Figure 10, 
the lens implant could be inserted into the eye dry 
and hydrated subsequently to hydrate and swell it. 
The advantage of dry insertion is that it allows the 
lens implant to be inserted through a small wound io 
in the eye. 

The lens implant of the present invention may 
have a built in U.V. filter which is incorporated in 
the hydrogel. The U.V. filter can be Incorporated in 
the chemical mix as polymerisation takes place or 75 
a.U.V. absorbing function can be built into the 
polymeric chain. 

Modifications and variations such as would be 
apparent to a skilled addressee are deemed within 
the scope of the present invention. 20 


Claims 

1. A self-supporting intraocular lens (10) suit- 25 
able for implantation in the posterior chamber (30) 

of the human eye to replace the natural crystalline 
lens, and comprising: 

an optical portion (12) having an anterior surface 
(18) and a posterior surface (16), said optical por- 30 
tion (12) being sufficiently thick and rigid to provide 
stable optical correction; and 

flange means (14) having an anterior surface and a 
posterior surface, said flange means (14) being 
resilient and functioning to support and retain the 36 
lens (10) in place in the eye following implantation 
without fixation to the iris (26) of the eye; 
characterised In that said lens (10) is formed en- 
tirely of a hydrogel and maintains its shape when in 
hydrated form, said lens (10) is a posterior cham- 4o 
ber lens, said flange means (14) projects anteriorly 
in the posterior chamber (30) of the eye. and the 
optical portion (12) is of asymmetrical biconvex 
construction with the posterior surface (16) having 
the larger radius of curvature. 45 

2. An Intraocular lens (10) according to claim 1, 
wherein said flange means (14) projects anterioriy 
with respect to the optical portion (12). 
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® Intraocular lens Implants. 



@ The present Invention relates to an Intraocular 
iens Implant (10) formed entirely of a hydrogel. The 
implant (10) has a central optical portion (12) in the 
form of a lens, flanlced by laterally extended flanges 


(14), The optical portion (12) is of asymmetrical 
biconvex construction with its posterior surface (16) 
having a radius of curvature larger than that of its 
anterior surface (18). 
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